O pioid addiction is a chronic medical condition most effectively treated with medication and counseling. 1 Longterm methadone treatment reduces the individual and societal costs of addiction, 2, 3 and is more effective than methadone treatment of limited duration. [4] [5] [6] Access to methadone treatment in the United States is restricted to opioid treatment programs (OTPs), which are isolated from medical practice and highly regulated. 7 This has led to inadequate funding, inconsistent access to care, large treatment programs that face community opposition to expansion, and a medical system that treats the complications of addiction rather than the primary problem. 8 Treatment of methadone maintenance patients by physicians outside the existing OTP system has been attempted using a model known as methadone medical maintenance. 9, 10 Successful long-term methadone maintenance patients transfer from traditional programs to a medical setting and are allowed fewer treatment visits and more take-home medication. The medical setting can destigmatize treatment, reduce contacts with unstable patients, and facilitate treatment of neglected medical problems. 11 Previous long-term observational studies of methadone medical maintenance documented good treatment retention and few safety problems. 12, 13 Short-term randomized trials comparing methadone medical maintenance with regular clinic-based methadone treatment have demonstrated similar addiction-related outcomes and improved patient satisfaction. 14, 15 These results are based on experimental programs authorized through the Investigational New Drug (IND) process of the U.S. Food and Drug Administration (FDA). 9, 10, [12] [13] [14] [15] Our goal was to integrate methadone medical maintenance into the continuum of care for opioid dependence by seeking nonexperimental regulatory approval for a program based in a general internal medicine clinic. Our program evaluation sought to determine the proportion of patients eligible and willing to enter methadone medical maintenance. We also tested whether these patients would remain stable, as measured by their retention in treatment, urine toxicology results, and change in addiction severity and functional status over time. Other measures included the utilization of primary care medical services, patient and physician satisfaction, and change in physician attitudes toward methadone treatment after training and methadone medical maintenance practice.
METHODS

Policy Development
We sought to develop a methadone medical maintenance program that could be approved by all regulatory stakeholders outside the experimental (IND) process. This required a collaborative process of policy and clinical protocol development involving federal, state, and local regulatory agencies as well as clinical participants from Harborview Medical Center (HMC)-an urban public teaching hospital-and Evergreen Treatment Services (ETS)-a nonprofit community OTP. We requested federal and state exemptions from opioid addiction treatment regulations to initiate an HMC methadone medical maintenance program affiliated with ETS. Exemptions included extended take-home dose privileges, dispensing of solid-form methadone in multidose containers, decreased time in treatment before eligibility for maximum take-home doses, and the ability of HMC to order methadone directly. Protocols for pharmacist assessment and dispensing of methadone were submitted to the Washington State Board of Pharmacy.
Financing for methadone services at HMC was provided by patients' existing payment sources. ETS received approximately one third of patient fees for maintaining space for transfers and for providing counseling, billing, and program licensing services. HMC received the remainder of patients' methadone treatment fees, with two thirds of the HMC share funding pharmacy services and one third funding medical clinic services. In addition, HMC received reimbursement for primary care services through patients' medical insurance or HMC's low-income program for uninsured patients.
Program Participants
All methadone maintenance patients at ETS were screened. Eligible patients picked up methadone no more than 3 times weekly and fulfilled the following requirements: reliable attendance, monthly urinalysis negative for illicit drugs for 12 months, no clinical or breathalyzer evidence of current alcohol abuse or dependence, no outstanding legal issues or unpaid program fees, and no untreated major psychiatric illness documented by ETS staff. ETS clinical staff discussed qualifying patients to evaluate evidence of their clinical stability, including social support, employment, and education. Ten of the most clinically stable patients were transferred in January 2000 so that program logistics could be tested. Twenty additional patients transferred 2 to 6 months later.
All 11 attending physicians who worked more than 1 session per week in the HMC adult medicine clinic agreed to participate. The 4 participating pharmacists were from the HMC pharmacy, which serves patients who receive care from the HMC inpatient services and outpatient clinics. No physician or pharmacist had previous addiction medicine or methadone maintenance training or experience.
Program Features
The initial provider training consisted of two 3-hour group sessions. The first included an interview with an eligible patient and a discussion of addiction and methadone treatment, in particular, clinical monitoring, dealing with instability, dose adjustment, and program logistics (especially record keeping and confidentiality). The second session involved a visit to ETS for review of methadone maintenance practices and discussion with staff. Ongoing clinical support included distribution of literature and clinical consultation as requested. Providers discussed cases and program logistics at 2 additional evening meetings during the first year.
Patients transferred to HMC with once or twice weekly methadone pick-up and became eligible for once-per-month take-home status within 3 to 6 months. Patients picking up 3 times per week at ETS began twice weekly pick-up for 2 months before transfer. Dispensing visits occurred in the medical clinic before usual business hours; pharmacists assessed patient stability and primary care issues, observed ingestion of a dose, and dispensed 10 mg methadone tablets in multidose containers. Pharmacists also supervised monthly urine toxicology testing, observing patients entering and leaving bathroom facilities and temperature testing each sample. To limit methadone diversion, patients were required to attend random medication ''call-backs,'' returning within 24 hours for verification of appropriate methadone use and for unscheduled urine testing. Concerns regarding clinical instability triggered collaborative assessment by physicians, pharmacists, counselors, and clinical support staff to determine the need for additional monitoring and treatment. Physician visits were initially scheduled monthly; frequency was later adjusted based on clinical need. All patients were offered optional primary care at HMC and drug counseling at ETS. Physicians and pharmacists documented methadone visits in a separate methadone chart, and physicians documented nonmethadone-related medical care in the HMC medical record.
Program Evaluation Methods
Treatment status and urinalysis results were assessed through review of HMC methadone charts. Trained research staff not involved in clinical care interviewed patients at baseline, 6 months, and 12 months using the Addiction Severity Index (ASI), 5th Edition, 16 and the Medical Outcomes Study Short-Form 36 (SF-36). 17 Patient satisfaction was measured using standard questionnaires modified for this study 18 and semistructured questions eliciting the program's effect on their lives. Tobacco use and cessation efforts, and hepatitis testing and treatment, were assessed with structured questions. A physician (JOM) reviewed each HMC medical record to assess medical diagnoses and treatments received. Prior to training, physicians were surveyed regarding their perceived knowledge of methadone maintenance and their interest in providing methadone treatment. At 6 and 12 months, physician satisfaction was measured using standard questionnaires modified for this study. 18 Prior to training and again after 6 months of practice, physician attitudes toward methadone maintenance treatment were measured using standardized questions developed originally for the evaluation of methadone clinic staff attitudes. [19] [20] [21] Finally, semistructured interviews were conducted with physicians to evaluate their clinical support needs and to identify strengths and weaknesses of the program. The University of Washington Human Subjects Committee approved all study procedures, including written informed consent from patients and physicians.
Analysis
Baseline characteristics, treatment retention, and urine drug toxicology are reported descriptively. To determine whether ASI and SF-36 scores changed over time, the scores at baseline, 6 months, and 12 months were analyzed using a randomeffects model. Specifically, we fit a linear regression model that included random participant-to-participant variability in the slope and intercept; the model accounts for correlation among repeated measures from a participant.
Patient and physician satisfaction data are reported descriptively, and data from semistructured interviews are summarized based on qualitative analysis of responses. Change in physician responses to questions concerning their attitudes toward methadone treatment was assessed for each individual question and for a summary score using the Wilcoxon signed ranks test.
RESULTS
Regulatory Approvals
The policy process required sequential regulatory approval, first from King County, then from the Washington State Division of Alcohol and Substance Abuse. After state approval, the FDA accepted program exemptions contingent upon approval by the Drug Enforcement Administration (DEA). The DEA process required review of program procedures at the national and regional levels, and inspection of the HMC site. The approval process began in September 1998 and ended in December 1999 with the granting of a DEA Narcotic Treatment Program license. Soon after, pharmacy protocols were approved by the Washington State Board of Pharmacy. In March 2000, the FDA and the Center for Substance Abuse Treatment (CSAT) announced the availability of methadone medical maintenance exemptions, citing our program as a model. 22 Eligibility and Recruitment Figure 1 outlines the screening process for the 684 ETS patients. Of the 109 patients with take-home privileges, 49 met our inclusion criteria and 30 agreed to enroll. If patients with 6 rather than 12 months of stability had been eligible, 3 additional patients would have qualified (data not shown). One patient who did not qualify due to outstanding fees at ETS was mistakenly permitted to enter the program, was soon found to be clinically unstable, and was transferred back to ETS.
Addiction Treatment Outcomes
Baseline patient characteristics are presented in Table 1 . Although our eligibility criteria permitted entry of patients with only 1 year of clinical stability, most exhibited long-term treatment. Twenty-eight of 30 patients (93%) remained at HMC over 1 year. One transferred to a new ETS methadone program near the patient's home and a second moved from Washington State, transferring to another methadone maintenance program.
During the first year, 28 of 30 patients (93.3%) had all negative urinalysis results (445 of 449 total tests, 99.1%). Patients with positive urinalysis or other signs of possible instability (e.g., job stress, mental health issues) were managed with increased frequency of physician and pharmacist visits, and counseling at ETS. Overall, 19 patients had no ETS visits, five had 1 to 5 visits, three had 6 to 10 visits, and three had over 10 visits.
Random call backs (n =33) involved all patients between months 4 and 12, and all call backs verified accurate methadone adherence. All associated unscheduled urinalysis tests (7.3% of all tests) were negative for drugs of abuse and positive for methadone.
The mean ASI composite scores and SF-36 scale scores are presented in Table 2 . ASI composite scores were generally low at baseline. With the exception of the ASI medical composite score, the slopes of ASI and SF-36 scores were not significantly different from zero, suggesting that the scores did not change over time. The ASI medical composite score showed some improvement (slope =À .014/month; P =.02, unadjusted for multiple comparisons).
Provision of Primary Medical Care
Of the 28 patients who remained at HMC for the first year, 26 received primary care at HMC, and 2 chose only opioid dependence treatment. Visits to pharmacists (mean 26 visits, range 17 to 64) and physicians (mean 11 visits, range 5 to 22) allowed frequent opportunities to address primary care medical issues.
Hepatitis C Virus. By the end of the first year, 20 of 28 patients (71%) were identified as having been exposed to hepatitis C virus (HCV), including 5 whose HCV status was newly clarified at HMC. Nine patients were referred for further hepatitis evaluation during the first year, 7 were seen by a hepatologist, and 1 completed HCV treatment. FIGURE 1. Eligibility and recruitment for methadone medical maintenance. Tobacco Use. Seventeen patients (60.7%) were current smokers at baseline; 14 received cessation counseling by their physicians, 8 were referred to a pharmacy-based tobacco cessation program, and 4 received pharmacotherapy for tobacco cessation. Six patients reported quit attempts during the first year, and 3 were not smoking at 12 months; 8 reported smoking less at 12 months than at baseline.
Hypertension. Eleven patients (39%) received pharmacotherapy for hypertension. Four were treated for the first time at HMC, and 2 others changed previously established hypertension regimens.
Psychiatric Disorders. Depression and/or anxiety disorders were diagnosed and treated for the first time in 4 patients. Thirteen patients had previous psychiatric disorders, 6 of whom received changes in their pharmacotherapy during the first year.
Patient Satisfaction
Twenty-six of 30 (86.7%) patients reported being very satisfied with the treatment they received and 2 (6.7%) somewhat satisfied; the 2 transferred patients were not assessed. In semistructured interviews, patients expressed particular satisfaction with the reduced frequency of visits, the individualized professional care they received from physicians and pharmacists, the attention to neglected health problems, and the freedom from stigma associated with traditional OTPs. Appointment scheduling was the most frequent complaint, as it proved difficult to coordinate pharmacy and physician appointments consistently. All 28 patients preferred the medical setting to a drug treatment setting, and all planned to stay in the program.
Physician Assessments
All physicians were general internists and had, on average, 10 years clinical experience after residency. None initially considered their level of knowledge sufficient to administer methadone, but all expressed interest in being trained to provide methadone to stabilized patients. Physicians reviewed each case with a clinical support provider at least 3 times during the year. Additional clinical support requests (multiple discussions for 5 patients, occasional discussion for 6, and little or no discussion for 18) usually concerned dose change assessment, acute medical or mental health problems, or possible patient instability. When asked after 1 year to cite areas where additional training would have been helpful, physicians most frequently mentioned the management of mental health diagnoses in the setting of addiction treatment.
Of the 10 physicians who completed the first year, 6 were completely satisfied with the educational value of the program, and 4 somewhat satisfied. In assessing satisfaction with treating each patient, physicians were completely satisfied in 14 of 28 cases (50%), somewhat satisfied in 12 (43%), and neutral or somewhat dissatisfied in 2 (7%). Physicians reported very good to excellent rapport with 23 (82%) patients and fair to good rapport with the rest. Comparing them to other patients in their public hospital practices, physicians generally viewed the methadone medical maintenance patients as equally or more compliant, equally or less in need of emotional support, and the same or lower on acuity of psychosocial stressors. Physicians were gratified to witness how patients benefited from the program, and all indicated willingness to care for additional methadone medical maintenance patients.
Physicians expressed concern regarding federal confidentiality rules requiring segregation of methadone-related documentation from primary care records. In providing both methadone and primary care, these physicians had to assess whether symptoms represented addiction-related instability, methadone dosing, or other medical or psychiatric disorders, and they found segregated record keeping to be artificial and constraining.
Physician attitudes toward methadone treatment became more positive after training and 6 months of methadone medical maintenance practice (Table 3 ). Significant changes suggesting more positive attitudes toward methadone maintenance treatment were found for 3 of 5 questions and for a summary score combining all questions. After 1 year, physicians noted significant learning about addiction and change in their views of patients with addiction problems.
DISCUSSION
Our program was the first to obtain regulatory exemptions for methadone medical maintenance in a nonexperimental setting. Critical features of this model include close affiliation with a cooperative OTP, training and clinical support for generalist physicians and pharmacists, and integrated primary care medical services. These features enabled regulatory approval and good clinical outcomes, although substantial effort was required to obtain exemptions and develop office proce- dures and protocols. Our program applied to a minority of methadone maintenance patients, but given the close to 200,000 patients receiving methadone treatment in the United States today, extending this model could enhance care for a significant number of stable patients. Patients remained stable after transferring to methadone medical maintenance. Our addiction outcomes were comparable to those of earlier successful experimental programs, 9,14,15 and in addition we found possible improvement in patients' medical status over time. Similar temporal improvements were not found in previous office-based methadone trials that used the same ASI medical status measure. 18, 23 These trials, however, provided no integrated primary care services. While our observational design is limited, these results suggest that when methadone medical maintenance delivers multiple interventions for previously unaddressed medical problems, important health gains result. The benefits of medical care in conjunction with addiction treatment have been documented in other settings [24] [25] [26] [27] and add to the rationale for integrating these systems of care. Affiliation with an existing OTP was required for regulatory approval and guarantees continuity of care if patients relapse and need more frequent methadone dispensing. ETS fully supported providing these services to eligible patients. Other programs might be concerned that the transfer of stable patients could affect staff morale or put a significant strain on revenues, as many programs receive comparable reimbursement for the most stable patients and for new patients with multiple problems. This could impede widespread implementation of methadone medical maintenance. However, patients who can benefit from a lower intensity of care should not suffer from such adverse payment mechanisms.
Our program is unique in providing methadone maintenance treatment in the ''real world'' medical practices of generalist physicians with no previous addiction medicine experience. Our brief initial training program and ongoing clinical support and consultation parallels practice patterns in other medical specialties. Physicians expressed satisfaction with this approach, and although we studied a small number of physicians, there was evidence of increasingly positive attitudes toward methadone maintenance. Such attitudes have been associated with improved patient treatment retention. 28 Physicians perceived co-occurring mental health issues as a challenging aspect of care for this population, making this a potential target for additional training.
No previous U.S. methadone medical maintenance program has incorporated clinical pharmacists into methadone dispensing and assessment of patients. Regular pharmacist contact with patients facilitated their major role in clinical care coordination. Pharmacists have been involved in the expansion of methadone treatment capacity in other countries, 29 and could play a similar role in the United States.
Our small sample size did not allow for meaningful cost estimates, though costs will influence widespread implementation of this model. Reduced addiction services utilization has been documented in methadone medical maintenance due to additional take-home methadone doses.
14 However, Washington State methadone maintenance reimbursement policy does not allow a commensurate reduction in charges for patients in methadone medical maintenance. Thus, the additional provision of primary medical care in conjunction with addiction treatment monitoring may have increased overall costs of care while adding the benefits of medical services. Initial grant funding was required to develop and evaluate this program but did not support clinical services, allowing the continuation of this program as a self-funding, collaborative project of HMC and ETS. The relatively infrequent monitoring of patients in methadone medical maintenance may have missed some drug use, as more frequent testing and hair analysis has detected more use in a similar population. 18 However, unremitting dependent use is likely to be detected by monthly tests and clinical observations, and the clinical significance of intermittent use in this setting is not clear. Random call backs discovered no additional drug use or major irregularities in methadone adherence, and these have been continued for patients remaining in our program. This diversion control measure was not overly burdensome and may encourage patient adherence while providing verification of appropriate methadone use. Methadone medical maintenance cannot substantially address the urgent need to increase access to initial methadone treatment in the United States, particularly for those in need of public funding. Other countries have successfully in- Ã P values were obtained from Wilcoxon signed rank test (two-tailed), which tests the null hypothesis that each change comes from a distribution that is symmetric with a mean of zero.
w Based on a 5-point scale (strongly agree to strongly disagree) with higher scores indicating more positive attitudes toward methadone maintenance treatment.
z Before calculating means, scores were reversed for questions 2, 3, and 5 so that a higher value indicated more positive attitudes toward methadone maintenance. SD, standard deviation.
creased access to methadone by allowing generalist physicians to initiate treatment, with outcomes comparable to clinicbased practice. [29] [30] [31] [32] In the United States, initial treatment may be provided by trained and certified physicians using buprenorphine, a new medication recently approved by the FDA for treatment of opioid dependence. 33 The reduced regulatory burden that applies to buprenorphine compared with methadone medical maintenance may make it more attractive to physicians. However, access to buprenorphine or methadone will remain restricted unless funding levels for addiction treatment are increased or parity between medical and addiction treatment insurance is established. Recent changes in federal regulations permit OTPs new clinical flexibility. 34 Clinics may now give 1-month supplies of take-home methadone to successful patients after 2 years in treatment, addressing part of the rationale for methadone medical maintenance. However, integrated methadone medical maintenance can provide the additional benefits of enhancing patient satisfaction with methadone treatment, reducing patient contact with less stabilized patients, developing physician expertise in addictions, and improving the medical care of patients in methadone treatment. The new regulations explicitly request exemption applications to create methadone medical maintenance programs and thus expand access to this care model for other stabilized methadone maintenance patients. While complex, it is feasible to obtain regulatory approval and train generalist physicians and pharmacists to provide methadone medical maintenance with good patient outcomes, high levels of patient and provider satisfaction, and potential improvement in physician attitudes toward methadone treatment. While the complexity of regulatory policy and program protocol development is substantial and may limit expansion of this model of care, the precedent set by our program should facilitate smoother regulatory approval for future programs.
